Family structure is associated with a range of adolescent risk behaviours, with those living in both parent families generally faring best. This study describes the association between family structure and adolescent risk behaviours and assesses the role of the family meal.
Introduction
The association between socio-economic status (SES) and adolescent risk behaviour is not straightforward; both the existence and direction of inequalities are dependent on the risk behaviour, the study sample and measure of SES used [1, 2] . A large proportion of studies have focussed on inequalities in adolescent risk behaviours due to family structure. Young people from single-parent families have shown higher levels of problematic substance use than those living with both biological parents [3, 4] . Adolescents from single-parent families also have higher rates of early sexual experience and teenage pregnancy [5] , while smoking prevalence is lowest among adolescents in intact (two-parent) families and highest among adolescents in stepfamilies [6] . Hair et al. [7] concluded that low-risk individuals (i.e. those who abstain from risky behaviour and engage in healthy behaviour) came predominantly from families with two biological parents. In several cases, these inequalities persisted after adjustment for material wealth.
Young people's health in relation to the family domain has received much attention in previous studies, with multiple facets being explored in relation to adolescent health behaviours. As well as socio-demographic factors, parental health behaviour, e.g. parental physical activity, diet and oral health, is a known predictor of offspring's health behaviour during adolescence [8] [9] [10] . Under the Family Socialization model, children adopt the behaviour of their parent or parents through encouragement, support and modelling. The family is therefore considered to be the most important agent in socialization, especially during childhood and early adolescence [11] . Parental socialization is also evident in respect to many child and adolescent risk behaviours such as drinking, smoking and drug use [3, 12] .
Aside from parental risk behaviour and sociodemographic factors, several other family characteristics have been examined to determine their role in the relationship between family structure and risk behaviour. Social control theory [13] states that bonds with conventional institutions such as the family reduce the likelihood of problem and risk behaviours. Strain theory [14] hypothesizes that it is the stress of family break-up and/or marital discord that results in young people taking part in risk behaviours. In line with these theories, studies have shown that elements of family functioning such as parent-child connectedness, parent-child interaction, parental supervision and control and parental conflict are associated with adolescent problem and risk behaviours [3, 4, [15] [16] [17] [18] . However, in most of these studies, even after adjustment for familial factors, the effect of family structure persists. Community level characteristics have also been investigated and while these show an association with risk behaviours, they too do not explain the relationship between family structure and risk behaviour [19] .
Routines and rituals promote family connectedness, identity, organization and communication [20] and are associated with young people's psychological health, body weight status and diet [20] [21] [22] [23] . Compan et al. [24] found that shared family experiences such as daily family meals were associated with positive mental health during adolescence. Conversely, going to bed hungry, also known as 'food poverty', is a measure of family disorganization and is related to poor adolescent physical and mental health [25] . Significant inverse associations have also been shown between family meal frequency and substance use, even after controlling for family factors such as parent-child connectedness [21, 26] . Controlling for several family factors, Levin and Currie [27] found that family meal frequency and family relationships explained the association between oral health and family structure. Among a sample of US adolescents, after controlling for potentially confounding factors, frequency of family dinner was negatively associated with substance use and running away among girls, and drinking, physical violence, property destruction, stealing and running away among boys [28] . To our knowledge, however, no study to date has investigated the impact of family meal frequency on the relationship between family structure and risk behaviour. This study therefore aims to examine associations between family structure and six risk behaviours in adolescence, to establish whether mealtime routines alter this relationship and examine the relative independent and combined effect sizes of family structure and family meal frequency on adolescent risk behaviour in Scotland.
Methods

Study design
This study examined data from the 2006 Scottish Health Behaviour in School-aged Children (HBSC) survey. The research protocol was approved by University of Edinburgh ethics committee. The population was first stratified by education authority and school type, defined as either state-funded or independent school. A nationally representative sample of Secondary 2 (S2) and Secondary 4 (S4) year groups was selected using systematic random sampling. Questionnaires were administered in schools and completed anonymously in class under teacher supervision. Response rate of schools was 76% and of pupils 89%. More information regarding sampling, recruitment and data collection, including the rationale for these methods is available elsewhere [29] .
Outcome variables
The risk behaviour items had between two (for sexual activity) and seven (for cannabis use) response options. Though it may be preferable to examine the impact of family structure and family meals on Adolescent risk behaviours and mealtime routines the whole range of responses for each risk behaviour, this is not possible as the numbers responding at one or both tails of the range were generally very small. Furthermore, the modelling procedure required for categorical outcome variables of more than two categories is complex. Instead, the items were dichotomized. Young people taking part in the HBSC survey were asked how often they smoke tobacco. Optional responses were 'Every day, At least once a week but not every day, Less than once a week and I do not smoke'. The data were recoded to give a dichotomous variable, 'Smoke weekly/Smoke less than weekly'. They were then asked how often they drank alcoholic drinks. Responses were 'Every day, Every week, Every month, Hardly ever and Never'. The data were recoded to give a dichotomous variable, 'Drink alcohol weekly/Drink alcohol less than weekly'. Frequency of cannabis use was measured using the question 'Have you ever taken cannabis in the last 12 months?' Responses were recoded to give a dichotomous variable, 'Recreational or heavy user of cannabis (three or more times)/Never used cannabis or have experimented (less than three times)'. Substance use cut-offs were based on recommendations made in a recent report, which reviewed the literature and analysed Scottish HBSC data [30] . Young people were then asked how often they had bullied at school in the past couple of months. Responses were recoded to 'At least twice a month/Less than twice a month'. Frequency of fighting in the previous year was also reported with optional responses recoded as 'Frequent fighter (involved in three or more fights)/Less than frequent fighter (involved in fewer than three fights)'. S4 schoolchildren were also asked whether they had previously had sexual intercourse and respondents were coded as having 'Had sex/Not had sex'. The six outcome measures described above have been piloted and validated for international use within the HBSC study [31] and previous validation and research studies of adolescent risk behaviours have examined these items and cutoffs at national [32] [33] [34] and international level [35] [36] [37] [38] .
Explanatory variables
Children's age, a continuous variable, was included as an explanatory variable in the models. Family structure was also included. Schoolchildren were asked about the people they lived with in their main or only home, where they lived all or most of the time, and, if relevant, in a second home where they lived some of the time. Data were coded as living with 'both parents/stepfamily/lone parent/other'. Young people were asked how many evenings per week they ate a meal with their parents. Optional responses were 'Every day/4-6 days a week' and '2-3 days a week/Once a week/Hardly ever or never'.
A further eight variables were included in the analysis, representing family socio-demographics and family relationships. These were ethnicity, number of siblings living in the main or only home, family affluence, contact with parents, relationship with parents, relationship with elder sister, relationship with elder brother and perceived parenting. All variables other than family affluence were comprised of single items. Family affluence was measured using four items on car ownership, own bedroom, family holidays in previous year and computer ownership. These were combined using CATPCA methods as recommended in the literature [39] and tertiles of low, medium and high family affluence were produced. Ethnicity of the child was coded as 'White' or 'Other' due to the very small numbers of ethnic minority children in Scotland (less than 3%). Perceived parenting was measured using one item from the KIDSCREEN-52 instrument [40] , which asks 'How often are you treated fairly by your parents?' Optional answers were recoded as 'Treated fairly/Not treated fairly'. A description of all other survey questions and optional responses included in this study are available elsewhere [29] .
Data analysis
As there are known gender differences in many adolescent risk behaviours [7] , the dataset was stratified by gender and treated as two separate datasets, for girls and boys. Preliminary analyses described the data, presenting frequencies for each variable by gender. Tests of independence between risk K. A. Levin et al.
behaviour outcome variables were calculated and discussed. Multilevel logistic regression models were fitted for each outcome variable in turn using the statistical software MlWin version 2.02 [41] , with three levels: stratum, defined by Education Authority and school type (independent or state) (N = 33), school (N = 168) and child (N = 2257). Initial models adjusted only for age and family structure. Variable significance was assessed using the Wald test at 95% level of significance. A second set of models included family demographic and relationship variables. The best fitting multivariable model for each outcome for boys and girls was created, using stepwise regression, entering and omitting variables using the Wald test of significance. Odds ratios (ORs) were calculated for the family structure variable in each model at stages one and two of modelling described. ORs were corrected to give prevalence ratios (PRs) using Zhang and Yu's method [42] . As prevalence was greater than 10% and ORs greater than 2.5 for several of the risk behaviours examined, these are more appropriate in interpreting the magnitude of association [42, 43] . PRs were tabulated with 95% confidence intervals (CIs). A third set of models were then created adjusting additionally for family meals, once again calculating PRs and CIs. Two-way interaction terms between family structure and family meals were also fitted.
Results Table I describes the child data that were analysed. While there were no significant gender differences in drinking (under a Chi-squared test, P = 0.06) or having sexual intercourse (P = 0.05), significant gender differences were seen for smoking (P < 0.001), cannabis use (P = 0.02), fighting (P < 0.001) and bullying (P < 0.001) with lower prevalence rates among girls for all outcomes with the exception of smoking. Boys and girls had equivalent frequencies of family meals. However, boys were significantly more likely to perceive their parents as treating them fairly and were more likely to be close to their elder brother but less likely to be close to their elder sister than girls. Figure 1 shows the relationship between family structure and family meals. While 48% of children from both parent families ate a family meal every day, approximately 38% of all 'other' family types did so. Almost twice as many adolescents (17%) from stepfamilies and lone parent families hardly ever or never ate a family meal compared with those from both parent families (9%). This relationship was approximately equivalent for boys and girls when split by gender. Of those from 'other' family types, 36% hardly ever or never ate a family meal, however, as they did not live with their parents it is perhaps not surprising that they did not eat with them.
Family structure was significantly associated with all outcomes other than fighting and bullying for boys (Model 1, Table II ) and bullying for girls (Model 1, Table III) , with prevalence significantly greater for young people from stepfamilies, compared with those living with both parents. Prevalence of smoking, cannabis use and having sex were also significantly greater for boys living in lone parent compared with both parent families, though not as great as for those living in stepfamilies. PRs for all outcomes, except bullying, were also significantly greater for girls from lone parent compared with both parent families, though not as great as for those living in stepfamilies for all outcomes with the exception of having sex. PRs were particularly large for smoking and cannabis use among boys from 'other' family types (PR = 2.86 and 2.36, respectively) and having sex among girls from other family types (PR = 2.19).
When the family explanatory variables were tested for independence (not shown), the majority of bivariate correlations (where those variables with three or more categories were recoded as dummy variables) were not significant and the remainder, for the most part, were close to zero. Correlations between family structure and family meals were less than 0.1 for both boys and girls. The only exceptions were associations between having an absent parent and living with both parents, as might Adolescent risk behaviours and mealtime routines Tables II and III) . When added to the models, a few of the family socio-demographic and relationship variables were significant, particularly relationship with parents and perceived parenting. However, the addition of these variables had no effect on the significance of family structure in the model for any of the outcomes for boys and girls (Model 2, Tables II and  III) and had very little impact on effect sizes, particularly in the boys' models. When the family meals variable was added to the models, however, family structure was no longer significantly associated with boys' cannabis use or boys' and girls' drinking (Model 3, Tables II and III) . The relationship between boys' smoking and family structure was also partially explained; PR of smoking for adolescents from lone parent families fell from 1.48 to 1.35 those of adolescents from both parent families, while the PR of boys from 'other' families smoking fell from 2.85 to 2.37. Similarly, PRs of Adolescent risk behaviours and mealtime routines (Table II) . Reductions were also seen for girls' models. For example, in the model, which adjusted for family socio-demographics and relationships only, the prevalence of girls from lone parent families having sex was 1.94 that of girls from both parent families (Table III) . After adjustment for family meals, this PR reduced to 1.84. The PRs of all risk behaviours for girls and all but fighting and having sex for boys were significant and rose in an approximately stepwise fashion with decreasing family meal frequency, so that the less often young people ate with their parents the higher the risk of drinking, smoking etc (Model 3, Tables  II and III) . PRs for those who hardly ever or never ate a family meal were in some cases greater than 2 (i.e. risk behaviour was twice as likely among this group compared with those who ate a meal with their parents every day), with effect sizes generally greater than those attributed to not living with both parents, particularly for girls. For example, prevalence of smoking among girls who hardly ever ate with their parents was 2.55 that of girls who ate every day, while prevalence of smoking if from a stepfamily was only 1.84 that of living with both parents. Hardly ever eating a family meal therefore resulted in a greater relative risk, for most outcomes, than the family structure of young people. When an interaction between family meal and family structure was added, this was not significant in any of the models.
Discussion
Adolescence is a time of marked social and biological changes, when many health behaviours are established. Risky behaviours, such as substance use, sexual activity, fighting and bullying may have significant impact on the health and well-being of young people. Furthermore, engaging in risky behaviours at a young age increases the risk of doing so in adulthood [44, 45] .
Of the six behaviours included in the current study, all but bullying showed an association with family structure. Although the strength of association differed by behaviour, poorer results were consistently seen for children not living in a 'both parent' family. Young people from both parent families also ate with their parents more frequently than those from 'other' family structures. Even after adjustment for a range of family factors, the frequency of eating a family meal explained the effect of family structure on boys' cannabis use and boys' and girls' drinking, and reduced the effects considerably for other outcomes, particularly boys' smoking and having sex.
Fewer family meals per week were associated with greater prevalence of risk behaviour for most outcomes. The relative effect sizes of hardly ever having a family meal on most outcomes were very large, particularly for girls. Young people living with both parents who hardly ever had a family meal faired worse than those who lived in alternative family structures but ate with their families every day. Furthermore, interaction analyses showed that the importance of eating a family meal did not vary by family type. Eating a family meal was therefore of equal importance in a 'both parent', step, lone parent or 'other' family structure, after adjustment for dyadic relationships. This emphasizes the importance of the family meal above and beyond its structure.
In line with previous findings [21, 26] , the family meal is associated with a reduced likelihood of many risk behaviours during adolescence. This may be due a number of factors. Firstly, eating a family meal may ensure young people receive healthy, nutritious meals rather than snacking or eating fast food. The association between healthy eating and physical and psychological health is well documented, and well-being, in turn, is associated with a reduced uptake of antisocial and risk behaviours, such as smoking and alcohol use [46] . Secondly, family meals impact on young people's emotional health and risk taking through a strengthening of family relationships and communication between family members. Family routines such as the family meal are important for the psychological
health of all family members, reinforcing parental roles and fostering relationships, strengthening a family identity through which socialization of young people occurs [11, 20, 47] . Thirdly, it may be that the time taken to participate in family meals reduces the opportunity for young people to take part in risk behaviours; they simply do not have the time to do both.
In the current study, family meals were seen to have a positive impact over and above that of family relationships. It may be that eating a family meal is a reflection of overall family functioning, beyond dyadic relationships between family members. In reality, it is likely that the causal pathway goes both ways and that a family that functions well partakes in a family meal while a family meal encourages positive family functioning. Previous studies have shown that family functioning and parental support 'buffer' the impact of stressful life events such as family transitions on child health and well-being [48, 49] . From a public health policy perspective, there is a great advantage of a known family activity that may help achieve a reduction in risk behaviours and a reduction in risk behaviour inequalities, over a generic recommendation to improve family functioning. This is particularly true where such an activity is relatively easy to adopt and, due to economies of scale, may be cheaper than the alternative, where family members have their own separate meals.
The main limitation of a cross-sectional analysis is that it is not possible to draw concrete conclusions about the direction of association between engaging in risk behaviours and eating a family meal. It may be that young people with risky lifestyles choose not to eat with their parents. Furthermore, other important confounding factors such as family activities and other forms of parent-child connectedness, not investigated within this study, may be equally if not more important in understanding family structure differences in adolescent risk behaviours. The association between risk behaviours and family activities other than family meals, such as fun or religious activities has been described previously [28] . A further limitation, again due to the cross-sectional nature of the dataset, is that nothing is known of when or under what circumstances family disruption has occurred. Previous studies have shown the importance of the cause of family disruption (disharmony versus death), the quality of parental relationships within differing family structures and timing of family transitions in the life course on adolescent risk behaviour [16, 50, 51] as well as how recently break-up has occurred in relation to the data collected [16] .
Nevertheless, the current study presents a unique first step in identifying the role of the family meal as a mechanism of family functioning, over and above socio-economic factors and dyadic relationships between family members, and its impact on the association between risk behaviours and family structure. Qualitative analysis or ideally a trial intervention is needed to fully understand the mechanism by which the family meal reduces the effect of family structure on risk behaviours in adolescence.
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